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© Device for positioning an electrode. 

© By the positioning of electrodes inside living 
bodies, the work of the operator is sufficiently simpli- 
fied by the use of the device (1) according to the 
ijnvention in which a wire (2) runs through a tube (3), 
which tube (3) is fastened to a case (5) and which 
wire (2) is fastened to a handling element (6) placed 
in the case (5). With the handling element (6). the 
wire (2) can be moved relative to the tube (3), which 
enables the positioning of an electrode in for exam- 
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pie a heart by extending a preshaped curve (8) at 
the end of the wire (2) and turn it to a suitable 
position. According to a second modification of the 
invention, the tube is fastened to the handling ele- 
ment and moved relative to the wire which is 
fastenend to the case or to a second tumable han- 
dling element in the case. The preshaped cun^e of 
the wire is hereby released by pulling the tube back 
from the wire. 
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The invention relates to a device for positioning 
an electrode inside a living body, which electrode 
includes an electrode head (distal end), a hollow 
lead and a proximal end. which device comprises a 
wire with a preshaped curve in one end, a flexible, s 
but compared to the wire resistant tube in which 
the wire is placed, whereby the wire and the tube 
are movable relative to each other, and a handle to 
which one end of the tube is fastened and in whose 
area the other end of the wire is accessible. io 

A similar device, described in the US-A- 
4,136.703, relates to implantation of an electrode in 
the atrium of a heart The device, also known as a 
stylet, consists of a flexible tube in which a wire 
with a suitable preshaped curve is placed, whereby is 
the wire and the tube together fonm a double stylet 
wire. When the preshaped curve of the wire is 
inside the tube, it will be restrained from assuming 
its preset shape and, when it is positioned outside 
the tube, it will assume its preset shape. The tube 20 
is fastened to the handle through which the wire 
runs to be accessible for adjustment of its position 
in the tube. When the double stylet wire together 
with the electrode Is moved down into the heart, 
the physician can, by extending a larger or smaller 26 
part of the preshaped end of the wire, position the 
electrode head in a suitable position. 

The handling of the known device is, however, 
not without problems. The physician using the de- 
vice needs one hand for the handle and with the so 
other hand he shall adjust the position of the wire 
in relation to the tube and also have full control of 
the electrode. The wire could easily be defonned 
by the handle where it is completely unprotected. . 
Further, it should be noted that the physician is 35 
wearing gloves which easily get wet and slippery of 
bodily fluids at an ongoing operation of a patient. 
This makes the handling of the device and the 
positioning of the electrode head more difficult 

The object of the invention is to provide a 40 
device that can be easily steered and controlled 
with one hand for the positioning of an electrode 
Inside a riving body and that minimizes the risk of 
deformation <5f the wire. 

The prol)lem is solved in accordarice with the - 46 
invention in that, for the above mentioned device, 
the handle comprises a case in which a handling 
element is movably an'anged along the axis of the 
case, whereby either the wire is fastened to the 
handling element and the tube to the case or the 50 
tube fastened to the handling element and the wire 
to the case. 

Hereby, the physician can hold the case in one 
hand and with the same hand gain complete con- 
trol of the lateral position of the wire and the tube ss 
relative to each other, and, by turning the case gain 
full control of the positioning of the electrode. 
Therefore, either the wire is moved relative to the 



tube or the tube is moved relative to the wire. 

An improvement of the invention is obtained in 
that the case is provided with an opening in its 
mantle through which the handling element is ac- 
cessible. The opening in the case makes the han- 
dling element easily movable with the thumb. The 
advantage of the opening in the case is more 
obvious if compared to other possibilities, such as 
for instance only part of the handling element being 
inside the case or the case being formed as a half 
cylinder in which cases managing the device is 
more difficult as the case cannot be held as se- 
curely in the hand as it can with an opening for 
managing the handling element 

Further advantages with the Invention are ob- 
tained when the handling element is arranged tur- 
nably around the axis of the case. With the wire 
fastened to the handling element the operator can 
turn the wire and move its lateral position relative 
to the tube at the same time. 

A further advantage is obtained if the handling 
element has a continued part extending through the 
opening in the case, which part surrounds the case 
in an approximately ring-shaped fashion. It is here- 
by much easier for the operator to move the han- 
dling element laterally. 

A further improvement of a device according to 
the invention is obtained in that the handling ele- 
ment has a hole tiirough which the wire runs, in 
that the wire is fastened to a second handling 
element that is attached to the case, and in that the - 
second handling element is arranged turnably ar- 
ound the axis of the case. The wire being fastened 
to the second handling element gives the possibil- 
ity of turning the wire relative to the tube without 
turning the case. 

To reduce the risk of the wire being defomied 
when handling the device, a guiding tube is fixed in 
the case, the wire ains through the guiding tube 
and the guiding tube and the handling element 
telescopically enclose each other. 

For a device according to the invent'on, it is an 
advantage that the wire and the tube are removably 
fastened to the device so that they can be ex- 
changed. 

For a device where the wire is fastened to the 
handling element, the removable fastening of the 
wire advantageously consists of a fastening ele- 
ment that is accessible through the opening in the 
case when the handling element is moved into a 
particular position relative to the case. 

As, for the device where the tube is fastened to 
handling element the double stylet wire protruding 
from the case is of a defined length, it is advanta- 
geous to provide the case with a locking arrange- 
ment for the proximal end of the electrode, thereby 
making it easier for the operator to work with the 
electrode during the introduction into the heart and 
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to position the electrode head. 

To prevent the end of the wire to damage the 
lead when the double stylet wire is inserted into the 
electrode via its proximal end. the end is made 
with a rounded tip, for example in the shape of a 
ball. By making the diameter of the ball larger than 
the inner diameter of the tube, the ball will, for a 
device according to first modification, prevent the 
wire from being moved back beyond the end of the 
tube, and, for a device according to the second 
modification, it will prevent the tube from being 
moved forward beyond the ball. 

Three embodiments of the device according to 
the invention are described together with five fig- 
ures, whereby 

fig 1 shows a cross-section of the device ac- 
cording to a first embodiment of the invention 
fig 2 shows a double stylet wire, 
fig 3 shows an enlargment of the handle in fig 1 , 
fig 4 shows a cross-section of a handle accord- 
ing to a second embodiment of the Invention 
and 

fig 5 shows a cross-section of a handle accord- 
ing to a third embodiment of the invention. 

Rg 1 - 3 show a first embodiment of the device 
1 according to the invention with a wire 2 that 
freely runs in a flexible tube 3 along its axis 4. The 
wire 2 and the tube 3 thereby together form a 
double stylet wire, which is shown in fig 2. The 
.tube 3 is removably fastened to a cylindrical case 
5. The wire 2 Is removably fastened to a handling 
^lement 6, which is moved)le along and turnable 
around the axis 7 of the case 5. By the positioning 
of a not shown electrode comprising an electrode 
head (distal end), a hollow lead and a proximal 
end, the major part of the double stylet wire 2, 3 is 
Inside the electrode. 

The wire 2 has a preshaped curve 8 in its free 
end, which In this embodiment is shaped like a J, 
and, by allowing a major or a minor part of the 
preshaped curve 8 outside the tube 3, a suitable 
bend of the hollow lead is obtained. By tuming the 
•wire 2 around the axis 4 of the tube 3 by means of 
the handlJRffv^iement 6. the electrode head will be 
moved along an arc of a circle which is formed 
when the em 9 of th& wlre 2 is tuinecf around the 
axis 4 of the tube 3 and thereby the electrode head 
ican be positioned more accurately at the implanta- 
Jion area. 

As shown in fig 2, the wire 2 has in its end 9 a 
rounded tip 10 which, in this embodiment of the 
invention, is shaped like a ball, whose diameter is 
larger than the Inner diameter of the tube 3 and 
smaller than the inner diameter of the hollow lead 
of the electrode. The ball 10 will protect the lead 
when the double stylet wire 2. 3 is Inserted into the 
electrode through its proximal end and will also 
prevent the wire 2 from sliding backwards out of 



the tube 3 and thus acts as a stop for the handling 
element 6. 

The case 5, which is preferably made of a 
light-weight metal or a composite material to be as 

5 light as possible, has an opening 11 in its surface 
12 to make the handling element 6 accessible. The 
opening 11 is made for easy positioning with the 
thumb of the handling element 6 in a variety of 
ways when holding the case 5 in the hand. The 

10 removable fastening of the tube 3 is in the front 
end of the case 5. This embodiment of the inven- 
tion shows the attachment with a screw 13a. To 
avoid damaging the tube 3 when mounting the tube 
3. it is provided with a protection ring 14. The 

75 protection ring 14 can In its turn be provided with a 
thread to lock the protection ring 14 to the case 5. 

In the front end of the case 5, a guiding tube 
15a is anranged between the tube 3 and the han- 
dling element 6. The guiding tube 15a has a dou- 

20 ble function; protecting the wire 2 from being 
damaged from the outside and acting as an extra 
guide for the handling element 6 In the case 5 and 
for the wire 2 in the tube 3. Ihe risk that the wire 2 
will be deformed has thereby substantially been 

25 reduced. 

In this embodiment of the invention, the han- 
dling element 6 is made as a segmented piston 16. 
The two end segments 17a. 17b have slightly larg- 
er diameter than the other segments and provides 

30 the handling element 6 with gliding and guiding 
surfaces in the case 5. The other segments facili- 
tate the moving of the handling element 6 in the 
lateral direction of the case 5, and a knurled pattern 
in the segments facilitate the tuming of the han- 

35 dling element 6 in the case 5. 

The handling element 6 also has a blind hole 
18 which is made for the gliding of the handling 
element 6 on the guiding tube 15a. A fastening 
element 19a for the removable fastening of the wire 

40 2 could for example be a screw and is arranged in 
the rear end of the handling element 6. Fig 1 
shows that the fastening element 19a is accessible 
from the outside through the opening 11 in the 
case 5. 

: 45 Fig 4 shows the device 1 according to a sec- 
" ond embodiment of the invention. The major differ- 
ences compared to the devfce according to fig 1 
and 3 is that the wire is fastened to the case and 
the tube to a second handling element 21, which is 
50 arranged in the case 5. 

The case 5 still has an opening 11 in its 
surface 12. but the front part of the case 5 here 
has a locking device 22a for the proximal end of 
the electrode. In this embodiment, the locking de- 
55 vice 22a is in the shape of a cone in which the 
proximal end is held. 

At the other end of the case 5, the second 
handling element 21 is arranged to turn the wire 2 



5 



EP 0 450 181 A1 



6 



arond the axis 4 of the tube 3. The second han- 
dling element 21 is connected to the case 5 via a 
fastening arrangement 23 allowing the second han- 
dling element 21 to be turned around the axis 7 of 
the case 5. The fastening an-angennent 23 can be a 
snap-, screw- or other type of an^angement so that 
the handling element 20 can be fastened against 
the case 5. The fastening of the wire 2 to the 
second handling element 21 is done like in the first 
embodiment of the invention, according to fig 3, 
(.e., with a fastening element 19b, for example a 
screw. 

The handling element 20 Is. In the second 
embodiment of the invention according to fig 4, 
shaped as a segmented piston, in a way similar to 
the handling element 6 in fig 3. and moves the 
tube 3 relative to the wire 2. The handling element 
20 does not, however, need to be tumable relative 
to the case 5 and can therefore be constructed 
more specifically for its purpose. The removable 
fastening of the tube 3 In one end of the handling 
element 20 is constructed in a way similar to what 
has been described previously in connection with 
the first embodiment of the invention, for example 
with a screw 13b. 

Also in the second embodiment, a guiding tube 
15b is arranged in the case 5; in ttiis case in the 
rear end of the case 5 by the other handling 
element 21. The handling element 20 is provided 
with a hole 24 compatible with the guiding tube 
15b. so that the wire 2 is protected and so that the 
handling element 20 can glide on the guiding tube 
15b. 

In fig 5. a third embodiment of the device 1 
according to the invention is shown. Also in this 
embodiment the tube 3 is moved relative to the 
wire 2, which makes this embodiment similar to the 
second embodiment shown in fig 4; the major 
difference being, however, that this device does not 
have the second handling element 21. The posi- 
tioning of the electrode head is done by turning the 
hole device 1. 

To make the moving of the handling element 
30 easier and' more controllable, the device 1 has 
an outer oper|^ting handle 31, which i§ connected 
to the handling element 30 ttirough thir opening 11 
of the case 5. The connection consists of a con- 
necting element 34. which is threaded on the inside 
for the removable fastening of the tube 3. By 
providing the protection ring 14 witii a channel 36, 
into which a screw that locks tiie protection ring 14 
laterally to the handling element 30 can pass, tiie 
effect of the handling element 30 being pulled 
towards the inner surface of the case 5 is avoided. 

Similar to what is shown in previous embodi- 
ments, wire 2 is removably fastened to a fastening 
device 19c witiiin the case 5. A screw 35 locks wire 
2 laterally. As tiie handling element 30 is shorter in 



this embodiment than in previous embodiments, 
the telescopic arrangement to protect tiie wire 2 is 
somewhat different. In this embodiment, there are 
two guiding tubes 32. 33, which are an-anged so 

5 that the first guiding tube 32 Is fastened to the 
handling element 30 and \he second guiding tube 
33 Is fastened to tfie fastening device 19c within 
the case 5. The first guiding tube 32 runs inside 
the second guiding tube 33 and wire 2 is well 

10 protected witiiin the guiding tubes 32, 33. 

As in fig 4, this device also has a locking 
arrangement 22b for tiie proximal end of the elec- 
trode. In this embodiment, however, the locking 
arrangement 22b is constructed as a chuck that 

75 locks tiie proximal end when the locking arrange- 
ment 22b is screwed onto tiie case 5. 

Clainns 

20 1- Device (1) for positioning an electrode inside a 
living body, which electrode includes an elec- 
trode head (distal end), a hollow lead and a 
proximal end. which device (1) comprises a 
wire (2) witii a preshaped curve (8) in one end. 

25 a flexible, but compared to the wire (2) resis- 
tant, tube (3) in which tiie wire (2) is placed, 
whereby tiie wire (2) and the tube (3) are 
mov^le relative to each other, and a handle to 
which one end of tiie tube (3) is fastened and 

30 in whose area tiie other end of the wire (2) is 
accessible, characterized in tiiat the handle 
comprises a case (5) in which a handling ele- 
ment (6. 20. 30) is movably arranged along the 
axis (7) of ttie case (5), whereby eitiier the wire 

35 (2) Is fastened to tiie handling element (6) and 
the tube (3) to tiie case (5) or the tube (3) 
fastened to tiie handling element (20, 30) and 
the wire (2) to tiie case (5). 

40 2. Device according to claim 1. characterized In 
that tiie case (5) is provided with an opening 
(11) in its surface (10) ttirough which tiie han- 
dling element (6, 20. 30) is accessible. 

' 45 3- Device according to claim 1 or 2, character- 
ized In ttiat the handling element (6) is ar- 
ranged tumably around the axis (7) of the case 
(5). 

50 4. Device according to claim 2, characterized In 
that the handling element (30) has a continued 
part (31) extending ttirough ttie opening (11) in 
tiie case (5). which part (31) sunrounds ttie 
case (5) in an approximately ring-shaped fash- 

55 ion. 

5. Device according to claims 1, 2 or 4. char- 
acterized in ttiat ttie handling element (20. 30) 
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has a hole (24) through which the wire (2) runs, 
in that the wire (2) is fastened to a second 
handling element (21), and in that the second 
handling element (21) is anranged tumably ar- 
ound the axis (7) of the case (5). 5 

6. Device according to any of the above claims, 
characterized In that a guiding tube (15a, 
15b, 33) is fixed in the case (5), in that the wire 

(2) runs through the guiding tube (15a. 15b, 70 
33) and in that the guiding tube (15a. 15b. 33) 
and the handling element (6, 20. 30) 
telescopically enclose each other. 

7. Device according to any of the above claims. 75 
characterized In that the wire (2) and the 
tube (3) are removably fastened to the device 

(1) to be exchangeable. 

a Device according to claim 2 and 7. character- 20 
Ized In that the removable fastening of the 
wire (2) to the handling element (6) is a fasten- 
ing element (19a). which Is accessible through 
the opening (11) of the case (5) when the 
handling element (6) is moved into a particular 25 
position relative to the case (5). 

9. Device according to any of the claims 1, 2 and 
7. characterized In that the case (5) is pro- 
vided with a locking an^angement (22a, 22b) for 30 
the proximal end of the electrode. 

10. Device according to any of the above claims, 
characterized in that the end (9) of the wire 

(2) by the preshaped curve (8) Is provided with 35 
a rounded tip (10), whose diameter is larger 
than the inner diameter of the tube (3). 
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